McCoy proved that for a right ideal A of S = R[x 1 , . . . , x k ] over a ring R, if r S (A) = 0 then r R (A) = 0. We extend the result to the Ore extensions, the skew monoid rings and the skew power series rings over non-commutative rings and so on. 
On the other hand, McCoy's theorem fails in the formal power series ring R [[x] ] over a commutative ring R by [1, Example 3] in general. However, Gilmer [2] provided several conditions that are sufficient in order that the analogue of McCoy's theorem should be valid in a commutative R [[x] ]. Such conditions include the reducedness and the von Neumann regularity of the total quotient ring, etc. Moreover, Fields [1, Theorem 5] proved that if R is a commutative Noetherian ring in which Q 1 ∩ Q 2 ∩ · · · ∩ Q n = 0 is a shortest primary representation of 0, then f (x)g(x) = 0 implies f (x)c = 0 for some non-zero c ∈ R.
We extend, in this paper, Theorem † to the Ore extensions of several types, the skew monoid rings and the skew power series rings over non-commutative rings, and so on.
Throughout this paper, R denotes associative ring with identity. We denote the right annihilator of A in R by r R (A), where A is a subset of an extension of R. We assume that σ is an automorphism of R and δ is a σ -derivation of R. Recall that the Ore extension R[x; σ, δ] of a ring R is the ring obtained by giving the polynomial ring over R with the new multiplication xr = σ (r)x + δ(r) for any r ∈ R.
THEOREM 1. Let R be a ring and and A a right ideal of S
n be a non-zero element in r S (A) with minimal degree. Then Ag(x) = 0 and so f (x)Sg(x) = 0 for any
Note that for any r ∈ R,
Then we can rewrite f (x) = c 0 + xc 1 + · · · + x m c m . Thus we have the following: Recall that a monoid G is called a unique product monoid (simply, u.p.-monoid) if any two non-empty finite subsets A, B ⊆ G there exists c ∈ G uniquely presented in the form ab where a ∈ A and b ∈ B. The class of u.p.-monoids is quite large and important (see [7] and [8] for details). For example, this class includes the right or left ordered monoids, submonoids of a free group, and torsion-free nilpotent groups.
Let R be a ring and G a u.p.-monoid. Assume that G acts on R by means of a homomorphism into the automorphism group of R. We denote by σ g (r) the image of r ∈ R under g ∈ G. The skew monoid ring R * G is a ring which as a left R-module is free with basis G and multiplication defined by the rule gr = σ g (r)g. 
( * * )
We will show that a i Rσ g i (b j ) = 0 for any 0 ≤ i ≤ m and 0 ≤ j ≤ n. If n = 0, then
By ] over a commutative ring R. However, Gilmer [2] proved that a commutative ring satisfies
